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Introduction. The frequency of patellar fractures is approximately 0.5% to 1.5% of all skeletal injuries. The following
types of fractures can be distinguished: avulsive, transverse, longitudinal, and comminuted. In cases of displacement
of more than 2-3 mm and quadriceps tendon injuries open reduction and internal fixation with the restoration of
the articular surface is more preferable. In cases of longitudinal fractures, arthroscopy is regarded as a highly effective
method of surgical treatment.

Materials and methods. Using arthroscopy, we have operated on 4 patients with longitudinal fracture of the patella.
The average age of the injured persons was 15.4 years (14-17). These were 3 males and 1 female. All patients had
sport-related injuries.

Because of the longitudinal fracture of the patella, the lateral knee extensor mechanism remained intact, and arthroso-
py-assisted surgical intervention with closed reposition of fragments and transcutaneous wire fixation was performed
without wire suturing.

Results and discussion. Minimal invasiveness, the possibility of visual control over the recovery quality of patellar
surface, the reliability of fragment fixation, and a significant reduction in the subsequent rehabilitation make arthros-
copy a highly effective method of surgical treatment for patellar fractures.
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OI1bIT AEMEHUA NMEPEAOMOB HAAKOAEHHUKA

C MPUMEHEHUEM APTPOCKOINMWUUN Y AETEU
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Beepmenne. Ilo nurepaTypHbIM JaHHBIM, YacTOTa IEPETOMOB HaJKOJEHHMKA COCTaBAeT mpumepHo ot 0,5 go 1,5 %
OT BCexX NOBpeXxeHui ckenera. Ilo xapakrepy neperomMa MOYKHO BbIIE/IUTD aBY/Ib3MBHBIE, ITONIEPEYHbIE, OCKONbYAThIe
u npoponbHble. IIpn cMerennu gpparmeHToB 6071ee 2-3 MM U HOBPEXJEHUN CYXOXXUIBHOTO PACTSKEHMs YeThIPeXI/ia-
BOJI MBILIIIBI MPEATIOYTUTENbHA OTKPDITAsA PEMO3ULNA C BOCCTAHOBJ/IEHMEM KOHIPYSHTHOCTM CYCTABHOI IIOBEPXHOCTH
U CTaOUIbHBIM OCTEOCMHTE30M. B Clydasx HmpoOmONbHBIX MEepPelToMOB apTPOCKOIMA MOXKET PacCMaTpUBATbhCA KaK BBI-
cOK09((HeKTUBHBIN METOJ, XUPYPrUUECKOTrO JTeYeHNUA.

Marepuansl u Merogbl. C IpUMeHeHMeM apTPOCKONNY HaMU ObUIM IIPOOIEpUpPOBAHbI 4 IAIVIeHTa C IPOJOIbHBIM
IIepeIOMOM HaJIKOJIEHHMKA. Bo3pacTHOI [yamasoH mOCTpalaBIIMX BapbupoBan oT 14 mo 17 ner. V3 Hux 3 Manb4yuka
n 1 neBouka. Bce 60pHbBIE TIOMYYNIN TPABMY BO BpeMsl 3aHATUII CIIOPTOM.

[TockonMbKy HpY TPOROTBHBIX IepeoMax HafKOAeHHMKa OOKOBOI pasrmOaTeNbHBIN alIapar 4YeThIPeXITIaBoil
MBIIIIEI 6eflpa OCTaBa/ICA HEIOBPEX/JEHHBIM, 06beM ONEepaTUBHOTO BMENIATeIbCTBA B STUX CIydYasAxX 3aKII0Yancsa
B apTPOCKONMYECKN aCCUCTUPOBAHHON 3aKPBITO peno3uuuy GparMeHTOB ¥ YPECKOKHOI AMapUKcaluy CIm-
naMu 0e3 HaloOXXeHMsA MPOBOIIOYHOTO IIBA.

PesynpraThl 1 06cyxmeHue. MaloMHBasMBHOCTb, BO3MOXXHOCTb BU3YaJIbHOTO KOHTPOJIA 32 Ka4eCTBOM BOCCTaHOB-
JIeHUsI TeOMeTPUM CYCTABHON IIOBEPXHOCTM HAIKOTEHHNMKA M HAJEKHOCTbIO (puKcaumu (parMeHToB, CYIeCTBEHHOE
COKpallleH/e CPOKOB IOCTIeAYIoLell peabuInTanyn JieNaloT apTPOCKOINIO BHICOKOA(P(EKTIBHBIM METOIOM XUPYPIU-
JeCKOro jIe4eHNs IIepeNIoMOB HaJKONTEeHHMKA.

KnroueBbie cmoBa: KO/TeHHBIN CyCTaB, IIE€PEIOM, HaIKOI€EHHUK, apTPOCKOIINA, ITOAPOCTKN.
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Introduction

Fractures of the patella are relatively rare in chil-
dren [1]. According to the literature, the incidence
of patella fractures is approximately 0.5% to 1.5% of
all lesions of the skeleton. The patella protects the
knee joint in front to some extent. However, at the
same time, its anterior subcutaneous localization
makes it vulnerable to direct injury, such as a knee
bump against a car’s instrument board or falling on
the front part of the knee [2]. An indirect fracture
can occur with a sharp and sudden violent contrac-
tion of the quadriceps muscle of the thigh [2, 3].
Therefore, the circumstances of injury are, as a rule,
because of sports and traffic accidents [3].

By nature, we can distinguish avulsion, trans-
verse, longitudinal, and comminuted fractures [4].
Children characteristically suffer from avulsion
fractures of the lower or upper pole of the patella.
These occur in more than half of all patella frac-
tures. Then transverse fractures follow, and the
most uncommon are comminuted fractures [4-6]. A
distinctive feature of such fractures is the frequent
combination of a fracture with the rupture of the
medial and lateral tendon extensions of the quadri-
ceps muscle of the thigh. Longitudinal fractures are
the least common. With these fractures, there rarely
is a disorder of the lateral extensor mechanism [2].

Because the patella plays a decisive role in the
extension mechanism of the knee joint, the aim
of any treatment is to restore the geometry of the
patella articular surface and stable fixation of the
fragments [5]. Otherwise, the probability of the de-
velopment of patellar and femoral arthrosis and, as
a consequence, the knee joint function disorder sig-
nificantly increases [1, 3].

The nature of a fracture and the presence and
degree of displacement of fragments are determined
after an X-ray examination. Fractures of the patella
with the displacement of fragments not exceeding
2-3 mm and minimal incongruence indicate the in-
tegrity of the extensor mechanism. In these cases,
conservative treatment enables the achievement of
positive results. Mostly, this approach is applicable
in cases of avulsion fractures, when the degree of
displacement of fragments is small [1, 5-7].

Fractures with the displacement of fragments
more than 2-3 mm, as a rule, are accompanied
by damage to the tendon extension of the quadri-
ceps muscle and failure of the extensor mechanism.

Their treatment consists of open repositioning, con-
gruence restoration and stable osteosynthesis sup-
plemented by a suture of the tendon extension (the
lateral extensor mechanism of the quadriceps). Sur-
gical treatment is necessary in cases of transverse,
comminuted, and longitudinal fractures [2, 5, 7].

Opinions vary on the optimal methods of sur-
gical treatment of patella fractures. The accepted
methods include a large number of tightening wire
sutures and the use of screws, including cannulated,
partial, or total patellectomy, while performing a su-
ture or repair of the extensor mechanism. The na-
ture and extent of the intervention are determined
based on the specific situation (7, 8].

The disadvantages of open repositions are the
traumatic nature and complexity of monitoring the
restoration of congruence of the joint surface, which
is one of the key positions that affect the restora-
tion of joint function. To achieve the most accurate
reposition of fragments, X-ray control is required;
and the state of the cartilaginous cover is difficult
to assess [2, 7, 9, 10].

Arthroscopy in combination with percutane-
ous osteosynthesis is free from these drawbacks.
Low invasiveness and visual control at the stages of
closed reposition and fixation of fragments are of
undoubted interest, and in the case of intact me-
dial and lateral tendon extensions of the quadriceps
muscle enable the treatment of arthroscopy as a
method of selecting surgical correction [8, 10].

An important stage in the treatment process in
patients with patella fractures is the postoperative
period, followed by rehabilitation and restoration of
joint function. According to publications devoted
to both open and arthroscopic methods of surgical
treatments, fracture consolidation occurred in 6 to
7 weeks regardless of the treatment method [11-13].
Regarding the restoration of joint function, in the
publications devoted to open methods, the authors
noted persisting functional disorders for 8-12 weeks
[13], and in some cases the functional disorders per-
sisted for up to 12 months [12]. At the same time,
other authors noted that the use of arthroscopy en-
ables the shortening of the rehabilitation period up
to 6 weeks, recognizing the arthroscopic internal
fixation as an acceptable alternative for the treat-
ment of patella fractures with displacement [8, 11].

Materials and methods

For 3 years (2013-2015), 4 patients (3 boys and
1 girl; age range, 14-17 years) with a longitudinal
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fracture of the patella underwent arthroscopic sur-
gery. All patients voluntarily signed an informed
consent to participate in the study and undergo sur-
gical intervention. All patients were injured while
performing sports activities.

At the initial examination in all patients, the
clinical picture of knee joint hemarthrosis was pre-
dominant. Because the clinical examination data,
results of radiation diagnosis, and intraoperative
arthroscopic findings in all patients were identical,
we decided to illustrate our observations with the
example of one patient.

Patient M., 16-years-old, was hospitalized with
a clinical diagnosis of hemarthrosis of the left knee
joint. Radiography of the knee joint in the straight
and lateral projections was not informative. There
were no bone-traumatic changes on the X-ray
images (Fig. 1, 2).

After puncturing of the knee joint and immobi-
lization, a clinical examination was repeated. During
the examination, attention was drawn to the per-
sisting pronounced local tenderness in the projec-
tion of the patella. Because of this, the spectrum of
diagnostic measures was expanded, and ultrasound
examination and computed tomography of the knee
joints were performed (Fig. 3, 4).

The results of the expanded examination
revealed the longitudinal fracture of the patella.
To assess the condition of the patella cartilaginous
cover, diagnostic arthroscopy was performed as
the first stage of surgical treatment. The study was
performed from a standard anterolateral access
in a fluid medium. The arthroscopic pattern was
identical in all patients. In cases of a longitudinal
fracture of the patella, the fragments were mobile
and unstable and the articular surface was
incongruent (Fig. 5).

di]

Fig. 1. Patient M., 16 years old. Radiography of the left
knee joint (a) lateral projection), (b) direct projection

Fig. 3. Patient M., 16 years old. Ultrasound examination
of the knee joints reveals a fracture of the left patella

At that point, the medial and lateral tendon
extensions of the quadriceps muscle were not affected.
Intraoperative findings enabled to reposition the
fragments as a single step under video control. The
reposition was performed intra-articularly with an
arthroscopic hook passed through the anteromedial
access with a simultaneous manual handling from
outside.

After repositioning, the fragments were
retained in the reduced state, and at the same time,
percutaneous osteosynthesis was performed with

Fig. 4. Patient M., 16 years old. Computed tomography of the knee joints shows
a longitudinal fracture of the left patella
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Fig. 5. Patient M., 16 years old.

Arthroscopy of the left knee joint

shows a longitudinal fracture of the
patella with displacement

2 wires passed in a horizontal plane at an angle of
approximately 45° to each other. The wire suture
was not overcast. Video control enabled to assure
the stability of the osteosynthesis (Fig. 7).

In the postoperative period, immobilization was
achieved by a plaster splint for 6 weeks. Rehabilitation
started from week 4 after the surgery. This was the
first period of rehabilitation, which lasted for 2
weeks. At this time, the patient still wore a plaster
cast; therefore, all exercises were performed while
standing on crutches or in the prone position. After
the fracture union, termination of immobilization,
and removal of the metal fixers, the second course
of rehabilitation was begun for 2 weeks to eliminate
the post-immobilization stiffness of the knee joint.
The completion of the rehabilitation period was a
return to the previous level of physical load. Overall,
the duration of rehabilitation was 6 weeks.

Results and discussion

Analysis of clinical data and the results of X-ray
diagnostics and therapeutic and diagnostic arthroscopy
showed that the therapeutic and diagnostic algorithm
has some special characteristics with longitudinal
fractures of the patella. The informational value of
traditional radiography may be insufficient. Overlapping
of the X-ray shadow of the patella on the shadow of
the condylar-femoral complex in the direct projection
and layering of the shadows on the patella fragments
in the lateral projection increase the probability of a
diagnostic error. Therefore, it is advisable to include
ultrasound examination and computed tomography of
the knee joints in the range of diagnostic measures.
After establishing the diagnosis, surgical intervention
is advisable to start with therapeutic and diagnostic
arthroscopy. This enables to visually assess the state

Fig. 6. Patient M., 16 years old.

Stage of repositioning of the patella

fragments under arthroscopic
control

Fig. 7. Patient M., 16 years old.
After elimination of the articular
surface deformity of the patella, the
fragments were fixed percutaneously

of the cartilaginous cover of the patella and femur,
to confirm the intactness of the extensor mechanism
of the quadriceps, and to reposition the fragments
in combination with percutaneous wires under
arthroscopic control. In case the ligaments retaining
the patella remain intact, percutaneous osteosynthesis
is sufficiently stable and enables to avoid additional
wire sutures. The low injury rate of arthroscopy
enables an early initiation of rehabilitation, even before
the termination of immobilization, which shortens the
period of restoration of the joint function.

The duration of follow-up was 1.5 to 4 years. of
the treatment results were evaluated using the scale
of subjective assessment of the knee joint IKDC
(International Knee Documentation Committee).
The average value was 92.3 (range, 87.3-96.5).
In all cases, it was possible to restore the joint
function and return to the previous level of
physical load. This enables to consider arthroscopy
in combination with percutaneous osteosynthesis
as a highly effective method of surgical treatment.

Therefore, low invasiveness, the possibility
of complete visual control over the quality of
restoration of the patella articular surface geometry
and the reliability of fixation of fragments, and
shortening the terms of subsequent rehabilitation
and beneficial cosmetic result make the use of
arthroscopy, in the treatment of patients with
patella fractures, feasible and expedient.

The work was performed on the basis and
with the support of the Federal State Independent
Institution Children’s Health Research Center, the
Ministry of Health of the Russian Federation. The
authors declare the absence of obvious and potential
conflicts of interest related to the publication of
this article.

B Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 5.

Issue 1. 2017



EXCHANGE OF EXPERIENCE

57

References

1. Schmal H, Strohm PC, Niemeyer P, et al. Fractures of
the patella in children and adolescents. Acta Orthop
Belg. 2010;76(5):644-50. doi: 10.1007/s00167-012-2036-0.

2. Galla M, Lobenhoffer P. Patella fractures. Chirurg.
2005;76(10):987-97. doi: 10.1007/s00104-005-1081-3.

3. Melvin JS, Mehta S. Patellar fractures in adults. ] Am
Acad Orthop Surg. 2011;19(4):198-207.
doi: 10.5435/00124635-201104000-00004.

4. Dai LY, Zhang WM. Fractures of the patella in children.
Knee Surg Sports Traumatol Arthrosc. 1999;7(4):243-5.
doi: 10.1007/s001670050156.

5. Springorum HP, Siewe ], Dargel J, et al. Classification
and treatment of patella fractures. Orthopade.
2011;40(10):877-80. doi: 10.1007/s00132-011-1780-z.

6. Gao GX, Mahadev A, Lee EH. Sleeve fracture of
the patella in children. J Orthop Surg (Hong Kong).
2008;16(1):43-6. doi: 10.1177/230949900801600111.

7. Kakazu R, Archdeacon MT. Surgical management of pa-
tellar fractures. Orthop Clin North Am. 2016;47(1):77-83.
doi: 10.1016/j.0c1.2015.08.010.

Information about the authors

8. El-Sayed AM, Ragab RK. Arthroscopic-assisted re-
duction and stabilization of transverse fractures of
the patella. Knee. 2009;16(1):54-7. doi: 10.1016/j.
knee.2008.07.010.

9. Harty J, Byrne S, Kenny P, et al. Single screw fixation of
a patellar sleeve rupture: a case report. Eur J Orthop Surg
Traumatol. 2002;12:48. doi: 10.1007/s00590-002-0010-0.

10. Maeno S, Hashimoto D, Otani T, et al. A novel surgi-
cal technique for patellar fracture: application of extra-
articular arthroscopy with hanger-lifting procedure.
Arthrosc Tech. 2013;2(3):€275-e279. doi: 10.1016/j.
eats.2013.03.002.

11. Makino A, Aponte-Tinao L, et al. Arthroscopic-
assisted surgical technique for treating patella
fractures. Arthroscopy. 2002;18(6):671-5. doi: 10.1053/
jars.2002.30745.

12. Lazaro LE, Wellman DS, Sauro G, et al. Outcomes
after operative fixation of complete articular patellar
fractures: assessment of functional impairment. J Bone
Joint Surg Am. 2013;95(14):e961-8. doi: 10.2106/
JBJS.L.00012.

13. Malik M, Halwai MA. Open reduction and internal
fixation of patellar fractures with tension band wiring
through cannulated screws. ] Knee Surg. 2014;27(5):377-82.
doi: 10.1055/5-0033-1364100.

Igor V. Timofeev — MD, PhD, orthopedic and trauma
surgeon of the Department of surgery of the Scientific
Centre of Children Health. E-mail: doctor_timofeev@mail.ru.

Elena Yu. Dyakonova — MD, PhD, Deputy Head doctor
on surgery of the Scientific Centre of Children Health.

Aleksei A. Gusev — MD, PhD, Deputy head of the
Department of surgery of the Scientific Centre of Children
Health.

Ekaterina A. Romanova — MD, surgeon of the Department
of surgery of the Scientific Centre of Children Health.

Polina V. Khrolenko — resident of the Department of
surgery of the Scientific Centre of Children Health.

Uropp Buxroposuu TumodeeB — xaHn. mepn. Hayk,
Bpau TpaBMaToJOr-opTones oTheneHusa xupypruum OTAY
«HII3[1» Munsgpasa Poccun. E-mail: doctor_timofeev@
mail.ru.

Enena IOppeBHa [IpsIKOHOBAa — KaHZ. MeJ. HayK, 3aMe-
CTUTeNb INMaBHOro Bpauda mo xupyprum PIAY «HI3»
Munsppasa Poccun.

Anekceit AngpeeBud I'yceB — KaH/. Mefl. HayK, 3aMeCTU-
Te/lb HavaslbHMKa otfena xupypruum OI'AY «HII3[]» Mun-
3ppasa Poccum.

Exatepnna AnekceeBHa PoManoBa — Bpad-xupypr otfe-
nenns xupyprun OPTAY «HI3O» Munsnpasa Poccun.

ITonuna BragumupoBHa XpONeHKO — Bpad-OpAUHATOP
otpenenns xupyprun ®ITAY «HI30» Munsapasa Poccum.
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